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SYSTEM FOR ASSISTING THE
REGENERATION OF A PARTICLE FILTER
INTEGRATED INTO AN EXHAUST LINE OF
A MOTOR VEHICLE DIESEL ENGINE

The present invention relates to a system for assisting the
regeneration of a particle filter integrated into an exhaust
line of a motor vehicle diesel engine.

BACKGROUND OF THE INVENTION

It is known that design engineers are constantly preoccu-
pied with reducing the pollutant emissions associated with
the running of motor vehicle engines and, in particular, of
diesel engines.

Various systems have already been developed in the prior
art in order to reduce the level of these pollutant emissions,
particularly using a particle filter integrated into the exhaust
line.

However, managing the functioning of the latter and, in
particular, managing its regeneration also present difficul-
ties.

The object of the invention is, therefore, to solve these.

BRIEF DESCRIPTION OF THE INVENTION

For this purpose, the subject of the invention is a system
for assisting the regeneration of a particle filter integrated
into an exhaust line of a motor vehicle diesel engine,
characterized in that the engine is linked to various members
including:

means for the admission of air into the engine,

means for recycling the exhaust gas from the engine at the
inlet of the latter,

a turbocompressor,

an oxidizing catalyst arranged upstream of the particle
filter in the exhaust line;

a system for the common supply of fuel to the cylinders
of the engine, comprising electrically controlled injec-
tors associated with these cylinders,

means for adding to the fuel an additive intended to be
deposited onto the particle filter in order to lower the
combustion temperature of the particles trapped in the
latter,

means for the acquisition of information relating to vari-
ous operating parameters of the engine and of the
members linked to the latter, and

means for checking the operation of the admission means,
of the recycling means, of the turbocompressor and/or
of the supply system in order to control the operation of
the engine, these means also being designed to trigger
aregeneration phase of the particle filter by combustion
of the particles trapped in the latter, at the same time
initiating a phase of multiple injections of fuel into the
cylinders of the engine during their expansion phase,
and in that the checking means comprise means for
determining the particle load of the filter, which are
connected to a differential-pressure sensor arranged at
the terminals of the particle filter and designed to
deliver information representing the overall load of the
filter, means for estimating the load of the filter in terms
of residues other than these particles, and means for
calculating the load of the particle filter from the
overall load and from the load of other residues.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be understood more clearly from a
reading of the following description given purely by way of
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2

example and made with reference to the accompanying
drawing which shows a block diagram illustrating a motor
vehicle diesel engine and the various members linked to the
latter.

DETAILED DESCRIPTION OF THE
INVENTION

To be precise this figure shows a motor vehicle diesel
engine which is designated by the general reference 1.

This diesel engine is linked to means for the admission of
air at the inlet of the latter, which are designated by the
general reference 2.

At the outlet, this engine is linked to an exhaust line which
is designated by the general reference 3.

Means for recycling the exhaust gas from the engine at the
inlet of the latter are also provided and are designated by the
general reference 4.

These means are then interposed, for example, between
the outlet of the engine and the means 2 for the admission
of air into the latter.

The exhaust line may also be linked to a turbocompressor,
designated by the general reference 5, and, more
particularly, to the turbo portion of the latter, in the conven-
tional way.

Finally, the exhaust line comprises an oxidizing catalyst,
designated by the general reference 6, which is arranged
upstream of a particle filter, designated by the general
reference 7, arranged in the exhaust line.

The engine is likewise linked to a system for the common
supply of fuel to the cylinders of the latter. This system is
designated by the general reference 8 in this Figure and
comprises, for example, electrically controlled injectors
associated with the cylinders.

In the exemplary embodiment shown, the engine is a
four-cylinder engine and therefore comprises four electri-
cally controlled injectors 9, 10, 11 and 12 respectively.

These various injectors are associated with a common
fuel-supply rail designated by the general reference 13 and
connected to fuel-supply means designated by the general
reference 14 and comprising, for example, a high-pressure
pump.

These supply means are connected to a fuel tank, desig-
nated by the general reference 15, and to means for adding
to this fuel an additive intended to be deposited onto the
particle filter in order to lower the combustion temperature
of the particles trapped in the latter.

In fact, this additive may, for example, be contained in an
auxiliary tank designated by the general reference 16 and
associated with the fuel tank 15, so as to make it possible to
inject a particular quantity of this additive into the fuel.

Finally, this engine and the various members which have
just been described are likewise linked to means for check-
ing their operation, designated by the general reference 17 in
this Figure, comprising, for example, any suitable computer
18 associated with information storage means 19 and con-
nected at the input to various means for the acquisition of
information relating to various operating parameters of this
engine and of these members, this computer then being
designed to check the operation of the admission means, of
the recycling means, of the turbocompressor and/or of the
supply system in order to check the operation of the engine
and, in particular, the torque generated by the latter as a
function of the running conditions of the vehicle, in a
conventional way.

Thus, for example, this computer is connected to a
differential-pressure sensor 20, to the terminals of the cata-
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lyst and of the particle filter 6 and 7 respectively, and to
temperature sensors 21, 22 and 23 respectively, upstream of
the catalyst between this catalyst and the particle filter and
downstream of this particle filter in the exhaust line.

The computer can also receive information on the oxygen
content of the exhaust gases from a lambda A probe desig-
nated by the general reference 24 in this figure and inte-
grated into the exhaust line.

At its output, this computer is designed to control the air
admission means, the exhaust gas recycling means, the
turbocompressor, the means for adding the additive to the
fuel, the means for supplying fuel to the common rail and the
various injectors associated with the cylinders of the engine.

In particular, this computer is designed to trigger a regen-
eration phase of the particle filter by combustion of the
particles trapped in the latter, at the same time initiating a
phase of multiple injections of fuel into the cylinders of the
engine during their expansion phase.

To be precise, the particles emitted by the engine while it
is in operation are trapped in the particle filter. It is therefore
appropriate to regenerate the latter regularly by combustion
of these particles.

The checking means 17 comprise means for determining
the particle load of the filter 7.

These determining means are formed by the computer 18
connected to the differential-pressure sensor 20 arranged at
the terminals of the particle filter 7. To be precise, the said
sensor delivers information representing the overall load of
the filter, the differential pressure at the terminals of the filter
being a function of its load.

The checking means 17 also comprise means for estimat-
ing the load of the filter in terms of residues other than the
particles, which comprise, for example, means for the accu-
mulative totaling of the deposits of residues on the filter.
These means are likewise formed by the computer 18.

These other residues may comprise, for example, ash, oil,
additive added to the fuel, etc. This load of other residues
can be estimated and cumulatively totaled by the computer
18 while the vehicle engine is in operation, in order to obtain
an estimate of the load, continuously or periodically.

On the basis of this information on the overall load of the
particle filter 7 delivered by the differential-pressure sensor
20 and on the load of residues other than the particles which
is estimated by the computer 18, the checking means 17 and,
more particularly, the computer 18 are thus designed to
calculate the particle load of the filter at a given moment,
thus making it possible to optimize the triggering of the
regeneration of this filter so as to subtract the load of
residues from the overall load.

What is claimed is:

1. A regeneration system comprising:

a particle filter integrated into an exhaust line of a motor
vehicle diesel engine;

means for admitting air into the engine;

means for recycling exhaust gas from the engine into an
inlet of the engine; a turbocompressor;

an oxidizing catalyst arranged upstream of the particle
filter and in the exhaust line;

means for commonly supplying fuel to the cylinders of
the engine and including electrically controlled injec-
tors associated with respective engine cylinders;
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means for adding, to the fuel, an additive to be deposited
onto the particle filter in order to lower the combustion
temperature of the particles trapped in the filter; means
for acquiring information relating to various operating
parameters of the engine and of preselected members
linked to the engine; and

means for monitoring the operation of the air admitting
means, of the recycling means, of the turbocompressor,
and the supply system in order to control the operation
of the engine, the monitoring means triggering a regen-
eration phase of the particle filter by combustion of the
particles trapped in the filter, at the same time initiating
a phase of multiple injections of fuel into the cylinders
of the engine during their expansion phase;

the monitoring means further including
a) means for determining the particle load of the filter,
the determining means connected to a differential
pressure sensor arranged at terminals of the particle
filter and outputting information representing the
overall load of the filter;
b) means for estimating the residue load of the filter for
material other than particles trapped in the filter; and
¢) means for calculating the total load of the particle
filter, including the overall particle and residue loads.
2. An engine particle filter regeneration method compris-
ing the steps:
integrating a particle filter into an exhaust line of a motor
vehicle diesel engine;
admitting air into the engine;
recycling exhaust gas from the engine into an inlet of
the engine;
subjecting exhaust gas to turbocompression;
locating an oxidizing catalyst upstream of the particle
filter and in the exhaust line;
commonly supplying fuel to the cylinders of the engine
and including electrically controlled injectors asso-
ciated with respective engine cylinders;
adding, to the fuel, an additive to be deposited onto the
particle filter in order to lower the combustion tem-
perature of the particles trapped in the filter;
acquiring information relating to various operating
parameters of the engine and of preselected members
linked to the engine; and
monitoring the operation of the air admission, of the
exhaust, of the turbocompression, and of the com-
monly supplying fuel to control the operation of the
engine, the monitoring triggering a regeneration
phase of the particle filter by combustion of the
particles trapped in the filter, at the same time
initiating a phase of multiple injections of fuel into
the cylinders of the engine during their expansion
phase;
the monitoring further including
a) determining the particle load of the filter and
outputting information representing the overall
particle load of the filter;
b) estimating the residue load of the filter for mate-
rial other than particles trapped in the filter; and
¢) calculating the total filter load including the over-
all particle load and the residue load.

#* #* #* #* #*



